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SUMMARY

The TIA Mobile & Personal Communications Consumer Radio Section (“the

Section”) respectfully offers its reply comments in response to a Public Notice
(“Notice”) issued by the Commission requesting comments on Ex Parte
presentations made in association with the above-referenced proceeding. Having
reviewed the twenty-two sets of Comments filed in response to the Notice, the
Section finds that:

1.

There is growing agreement that the potential for interference from Part 15
devices to wide-area Automatic Vehicle Monitoring/Location and Monitoring
Services (“AVM/LMS”) systems is significant and cannot be ignored. In
particular, MobileVision L.P. (*MobileVision”) included with its comments an
attachment showing an extensive set of case-by-case calculations of
interference between various types of Part 15 devices and AVM/LMS
systems. The conclusions reached are largely consistent with the Section’s
earlier findings that FCC-authorized Part 15 devices pose a serious
interference problem for the reliable operation of wide-area AVM/LMS
systems in the 902-928 MHz band. In addition, Pactel Teletrac (“Teletrac”)
has finally acknowledged (albeit implicitly) that interference from Part 15
devices might cause a problem for its system. As a remedy, both
MobileVision and Teletrac propose what amounts to a de facto segmentation
of the 902-928 MHz band.

The four wide-area AVM/LMS proponents do not seem to be converging
toward agreement on a band plan and a set of operating rules. It is evident
that each has developed a different technological solution to the problem of
wide-area vehicle location, and accordingly, each continues to advocate a
band plan that will favor its own technology and its own private interests as
opposed to the public interest. It would seem that the only solution that
would not favor one or two of the current incumbents at the expense of the
others would be to preserve the current interim rules while the FCC
undertakes a further review of appropriate spectrum for AVM/LMS systems.

There are a number of technical issues that do not seem to be well-
understood or agreed upon among the wide-area interests. These include
such things as the feasibility of band sharing, and the capacity gains
associated with bandwidth increases.



4. Given the current directions of the wide-area interests, there would seem to
be little hope of ultimate interoperability or compatibility among their
systems, although the Section believes that such interoperability would serve
the public interest.

It is becoming increasingly clear that wide-area AVM/LMS systems and Part 15
devices cannot coexist harmoniously in the 902-928 MHz band. The de facto
band segmentation solutions suggested by MobileVision and Teletrac are
unacceptable because they are inconsistent with the existing structure of the
Commission’s rules in §15.247 governing spread spectrum Part 15 devices in the
Industrial, Scientific, and Medical (“ISM”) bands. As stated in the Notice of
Proposed Rule Making (“NPRM”) which initiated the instant proceeding, changes
to the Part 15 rules are not within the scope of the proceeding. If the fostering of
reliable wide-area AVM/LMS systems is judged to be in the public interest, the
Commission should allocate a suitable block of clear spectrum to those systems.
As discussed by the Section and others in their recently-submitted comments on
this proceeding, some of the spectrum blocks identified by the National
Telecommunications and Information Administration (“NTIA”) earlier this year
appear to be promising candidates for wide-area AVM/LMS applications.

It also is clear at this point that the Commission’s review and comment process
is not the appropriate forum in which to debate the merits of various technical
solutions to the wide-area location and monitoring problem. An industry forum is
needed in which wide-area AVM/LMS proponents can conduct detailed interactive
discussions of the outstanding technical issues and develop recommendations to
the Commission and industry standards for the operation of wide-area AVM/LMS
systems. Even given the allocation of clear spectrum for these systems, the
Section does not believe that the public interest is well-served by a variety of
technically diverse and operationally incompatible solutions. The existing cellular
industry serves as a model for the manner in which multiple equipment
manufacturers and service providers can work cooperatively to develop standards
that allow interoperability between service areas and promote the scale economies
that minimize system component costs and maximize equipment and service
availability. If AVM/LMS systems and services are to form a part of the National
Information Infrastructure (“NII’’) and are necessary to support IVHS services, then
interoperability becomes a key concern.



Given the state of the proceeding as summarized by the above points, the
Section believes that the public interest would be best served by termination of
this proceeding. There is no reason to believe that further cycles of comments or
Ex Parte presentations would support any significant progress toward resolving
the outstanding technical issues among the wide-area AVM/LMS providers.
Moreover, without resolution of these issues, the Commission lacks a factual basis
upon which to make a responsible decision. The Section therefore urges the
Commission to terminate this proceeding and ‘“grandfather” existing AVM
systems, allowing their continued operation under the current interim rules while
(1) initiating a search for suitable clear spectrum to allocate to wide-area
AVM/LMS systems, and (2) encouraging wide-area AVM/LMS interests to work
cooperatively in an appropriate industry standards forum to resolve the
outstanding technical issues and develop recommendations for FCC rules and
industry standards to govern operation of AVM/LMS systems. During this process,
a moratorium should be imposed on the construction of new equipment and the
granting of new licenses for wide-area AVM/LMS systems.
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. INTRODUCTION

1. The Telecommunications Industry Association (“TIA”) Mobile & Personal
Communications Consumer Radio Section (“the Section”) hereby offers its Reply
Comments in response to a Public Notice (“Notice”) issued by the Commission’
requesting Comments on Ex Parte presentations associated with the above-
referenced proceeding.

2. Upon review of the twenty-two sets of comments filed in response to the
Notice, the Section finds that while some issues have been clarified, others remain
hopelessly unresolved. As discussed herein, there now seems to be general
recognition of the fact that Part 15 devices as authorized under §15.247 of the
Commission’s rules, and wide-area Automatic Vehicle Monitoring/Location and

1. FCC Public Notice DA 94-129, February 9, 1994.



Monitoring Services (“AVM/LMS”) systems as proposed by Teletrac, MobileVision,
Southwestern Bell Mobile Systems (“SBMS”), and Pinpoint Communications, Inc.
(“Pinpoint””) cannot harmoniously coexist in the 902-928 MHz band. However, it
also is clear that the differences among these four wide-area AVM/LMS interests
with respect to the band plan and operating rules are irresolvable within the
context of the Commission’s Notice and Comment process.

Il. THERE NOW IS GENERAL RECOGNITION THAT PART 15 DEVICES POSE A
SERIOUS INTERFERENCE PROBLEM FOR WIDE-AREA AVM/LMS SYSTEMS

A. MobileVision Provides an Extensive Analysis Verifying
the Interference Problem

3. In Annex 2 of its comments, MobileVision provides an extensive case-by-case
analysis of the potential for interference between various types of Part 15 devices
and various categories of AVM/LMS radio links, as well as among Part 15 devices.
MobileVision’s calculations are largely consistent with those provided by the
Section in Exhibit A of its comments, and show that in many cases Part 15 devices
can cause substantial interference to wide-area AVM/LMS systems.2 MobileVision
categorizes Part 15 devices according to whether they operate indoors or
outdoors, and according to whether they are designed to comply with §15.247 or
§15.249 of the Commission’s rules.

4. After analyzing the potential for interference from indoor Part 15 devices,
MobileVision concludes that, “indoor Part 15.247 radios could cause a 10 to 20 dB
desensitization of the LMS fixed site if they are within 1 mile of the LMS site.” 3 In
its summary of the interference from indoor Part 15 devices, MobileVision states
that “There is a possibility that indoor Part 15.247 devices, operating within a mile
of a wideband LMS fixed site, will desensitize that site by 20 dB, effectively
reducing its range by a factor of 3.” 4

2. See, for example, MobileVision Annex 2 at pp. 10, 23, and 32.
3. MobileVision Annex 2 at p. 11.
4. MobileVision Annex 2 at p. 21.



5. From its analysis of interference to LMS from outdoor Part 15 devices,
MobileVision concludes that “Any outdoor Part 15 device, within 3.6 miles of an
LMS receiving site could desensitize that site by 20 dB. This is very significant
interference and is potentially disasterous [sic] for the LMS system.”® The
assumptions used by MobileVision (regarding propagation, power levels, building
penetration loss, etc.) in its calculations of interference from Part 15 devices to
LMS appear reasonable and the Section generally agrees with the resulting
conclusions; i.e., FCC-authorized Part 15 devices can pose a serious interference
problem for wide-area AVM/LMS systems.

6. MobileVision also provides a general discussion of Part 15 device
characteristics and potential solutions to the interference problems. Unfortunately,
MobileVision’s understanding of Part 15 devices appears incomplete, and as a
result, its proposed solutions are impractical. While §15.247 allows both direct
sequence and frequency hopping signal formats, MobileVision focuses primarily
on direct sequence systems in its analysis. For example, MobileVision states that
“The outdoor Part 15 radio is usually a wideband device of about 4-6 MHz.” € It is
unclear how MobileVision came to this conclusion. However, it is a fact that there
already is a substantial deployment of outdoor frequency hopping Part 15
radios,” and the proliferation of frequency hoppers, both indoor and outdoor, will
continue. MobileVision focuses on the disadvantages of direct sequence Part 15
devices in terms of interference rejection and spectrum efficiency.8 While it is true
that the use of direct sequence modulation generally is not a spectrum-efficient
solution for unlicensed applications,® this bears on the susceptibility of the Part 15
devices to interference from other sources, not their ability to cause interference to

5. MobileVision Annex 2 at p. 23 (emphasis added).
MobileVision Annex 2 at p. 27.

See, for example, the Comments of Metricom, Inc. (“Metricom”) at pp. 2 and
21-25.

8. See MobileVision Annex 2 at pp. 37-41.
9. In contrast, the use of direction sequence modulation can support spectrum-
efficient operation in a centrally-controlled, coordinated system via code-

division multiple access (CDMA), as is specified in TIA’s 1S-95 Interim Standard
for wideband digital cellular systems.
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LMS receivers. Indeed, the greater the bandwidth over which a given radiated
power is “spread,” the lower the spectral power density of the signal, and the less
interference it will cause to systems of narrower bandwidth. In fact, the entire
discussion in MobileVision’s Annex 2 of interference to Part 15 devices, both from
LMS systems and from other Part 15 devices, is irrelevant to this proceeding. Part
15 device manufacturers enter the market with the knowledge that their systems
will be operating in an environment subject to random uncontrolled interference
from various sources. To provide reliable communication, Part 15 devices must be
designed for robust operation in that environment. To some extent, the fitness of
a Part 15 design can be measured by how well it can cope with the interference
that will increasingly characterize the 902-928 MHz band.

7. As the Commission is well aware, compliance with §15.247 of its rules
necessarily requires a Part 15 device to radiate over a bandwidth that is
significantly greater than the “information bandwidth.” 10 Because of the
relatively large bandwidth available in the 902-928 MHz band, such operation is
practical, and is specifically allowed under the FCC rules. However, one of the
solutions proposed by MobileVision amounts to a de facto band segmentation.
That is, MobileVision would eliminate interference problems by restricting Part 15
devices to less than the entire band. For example, under “Recommendations” in
its Annex 2, MobileVision proposes that “Part 15.247 radios should be able to
simply be set to channels in the center of the band, i.e., 912-918 MHz.” 11

8. This proposal is inconsistent with the requirements in §15.247. For frequency
hopping Part 15 devices, §15.247 requires that the transmitter continuously hop
among 50 randomly-selected frequencies. The maximum allowed bandwidth per
hopping channel is 500 kHz. Hence, a system that needs to transmit at a high rate
and uses the 500 kHz maximum hopping channel bandwidth is required to hop
over a total bandwidth of 25 MHz, or effectively the entire 902-928 MHz band.
Similarly, a direct sequence system transmitting 1 Mb/s with a modulation

10. Loosely stated, the “information bandwidth” might be viewed as the bandwidth
required to transmit the signal using a conventional narrowband digital modu-
lation such as frequency-shift keying (“FSK”) or phase-shift keying (“PSK”).

11. MobileVision Annex 2 at p. 4.



efficiency of 1 bit/second/Hz would need a clear radio frequency (“RF”)
bandwidth of roughly 10 MHz due to the minimum 10 dB processing gain required
by §15.247. Such systems obviously could not operate under MobileVision’s
proposal and remain in compliance with §15.247. While a device with smaller
bandwidth requirements (e.g., a frequency hopper with a 100 kHz hopping
channel bandwidth) might be able to contain its signal within the 912-918 MHz
band and still hop among 50 frequencies,12 it would have little or no freedom to
escape from interfering signals within that band. The point is that the viability of
spread spectrum systems operating within the 902-928 MHz band depends on the
freedom of the designer to use frequency agility to avoid interference by moving
away from it, thereby eliminating interference to the Part 15 device as well as the
interfering device.13

9. Other ‘“remedies” discussed by MobileVision are the use of directional
antennas, 14 and moving out of the 902-928 MHz band altogether. Indeed, in its
“Recommendations” in Annex 2, MobileVision states that “When intended for long
distance links, the Part 15.247 device should be encouraged onto the 2400 and
5800 MHz bands where there is more usable bandwidth and there is the potential
for designing devices with reasonable jamming margin.”15 While the use of

12. Clearly, a random selection of 50 hopping frequencies would not generally
result in a signal confined to the 912-918 MHz band. Hence, a device sys-
tematically choosing all 50 frequencies from within the 912-918 MHz band
would violate the requirements of §15.247.

13. Unfortunately, such frequency agility usually will not do much to reduce the
potential for interference from the Part 15 device to a wide-area AVM/LMS base
station. This is because the signal from the AVM/LMS mobile transmitter is
typically of short duration (on the order of milliseconds or tens of mil-
liseconds), relatively low power, wideband, and may be emanating from a far-
away mobile. The energy from such a signal into the intermediate frequency
(“IF’") passband of the Part 15 device typically will not be sufficiently high to
trigger the interference-avoidance mechanism. A Part 15 device near a wide-
area AVM/LMS base station therefore can cause substantial interference to the
base station receiver (as shown by MobileVision) without being “aware” that
the band is in use.

14. See, for example, MobileVision Annex 2 at pp. 4, 29, 32, 36, 42.
15. MobileVision Annex 2 at p. 42.



directional antennas may be practical for some cases in which fixed point-to-point
links are used, they clearly are impractical for mobile or portable applications.
Even in many point-to-point applications, directional antennas may be impractical
due to the associated physical space requirements and/or the costs of the
hardware, installation, and maintenance of alignment. Further, as both Part 15
devices and wide-area AVM/LMS installations proliferate, aligning directional
antennas on a case-by-case basis will become a logistical nightmare. The Section
therefore believes that while directional antennas may provide a solution in a few
isolated cases, they cannot be viewed as a general remedy for interference from
Part 15 devices to wide-area AVM/LMS systems.

10. MobileVision’s suggestion of moving one of the applications out of the band
does have merit. As for the suggestion that Part 15 devices be “encouraged onto”
the two upper ISM bands near 2.4 and 5.8 GHz, the Sections notes that ISM
devices themselves, authorized as primary users of the band under Part 18 of the
FCC rules, would still remain in the 902-928 MHz band and constitute significant
potential sources of interference. The Section would suggest that as an alternative
to MobileVision’s proposal, a small portion of one of the upper ISM bands be
considered for allocation to wide-area AVM/LLMS systems. The 2.4 GHz band
ranges from 2400 to 2483.5 MHz, and it would seem that a 10 MHz block of that
band could be used for wide-area AVM/LMS systems with much less impact on
other operations in the band than the allocation of a 10 MHz block in the 902-928
MHz band.

11. In sum, the Section finds that MobileVision’s proposed ‘“remedies” are
inconsistent with the requirements of §15.247 and inconsistent with the
characteristics of many existing and anticipated future Part 15 applications. Such
measures would be tantamount to penalizing FCC-authorized Part 15 devices for
the inherent lack of robustness that characterizes the wide-area AVM/LMS
systems currently operating under the interim rules.



B. Teletrac Has Implicitly Acknowledged the Interference Problem

12. Teletrac has long maintained that Part 15 devices do not constitute an
interference threat to its systems. This claim clearly is inconsistent with the
interference incident cited by Metricom and the Alarm Device Manufacturing
Company (“Ademco”) in their comments.1® Moreover, in its comments, while not
offering evidence of the detailed analysis that MobileVision has conducted,
Teletrac implicitly acknowledges the potential interference threat by proposing
remedies similar to those suggested by MobileVision, stating that “problems can
often be resolved through power reductions or the use of directional
antennas.” 17 Teletrac even presumes to quantify “harmful interference,”
proposing that “To enhance the stability of the Part 15 environment, Teletrac
would support a definition for ‘harmful interference’ to be included in the
rules.” 18 The definition offered by Teletrac is:

A Part 15 device will be considered a source of harmful interference if
the signal level from that device exceeds the average interference and
noise floor at an LMS receiver by more than 10 dB for more than 20%
of the time over any 60 second period (10% if the signal exceeds the
10 dB limit at more than one LMS receiver). 19

It is unclear how such a measure would “enhance the stability of the Part 15
environment.” However, when considered in light of MobileVision’s conclusions
as discussed supra, such a definition clearly has severe implications on the
continued freedom of Part 15 devices to operate in the 902-928 MHz band.

13. Teletrac goes on to state that:

In any event, Teletrac’s new sharing scheme would further improve
the environment for Part 15 devices. Because wideband LMS systems
are likely to gravitate to the 902-912 MHz band where they will receive

16. See Metricom at pp. 8-9, Ademco at p. 6.
17. Teletrac at p. 10.

18. Id.

19. Id.



protection from narrowband system interference, Part 15 devices will
have greater access to the remaining 16 MHz (and continue to be free
to operate anywhere within the entire band on a noninterfering basis
as they do now). Part 15 manufacturers can thus design devices to

operate above 912 MHz with greater confidence about future usage of
the band.20

This suggestion is similar in concept to Mobilevision’s, and suffers from the same
flaws. Further, as pointed out by a number of parties in their comments, Teletrac
has not explained how its new proposal would “improve the environment” for Part
15 devices.2! (This claim also was made by Teletrac in its January 26, 1994
Ex Parte memorandum.)

14. Although Teletrac’s suggestions offer nothing in the way of a constructive
solution for the problem of interference from Part 15 devices, they serve to confirm
that Teletrac does indeed understand that its system cannot withstand such
interference, and that Teletrac will need to have the option of exercising its
prerogative as a Part 90 licensee to shut down or cripple interfering Part 15
transmitters. The conclusion is clear: wide-area AVM/LMS systems cannot
harmoniously coexist with Part 15 devices in the 902-828 MHz band. The
Commission therefore should identify a block of clear spectrum for allocation to
wide-area AVM/LMS systems. As noted by several parties in their comments, the
spectrum recently identified by the - 'NTIA for reallocation to the private sector
includes some bands that appear suitable for wide-area AVM/LMS.22

20. Id.

21. See Cellnet Data Systems at p. 3; Symbol Technologies, Inc. at p. 2; the “ad
hoc coalition of utility distribution companies” at p. 2; Knogo Corporation at p.
3; ltron, Inc. at p. 3; the Consumer Electronics Group of the Electronic Indus-
tries Association at p. 2; the Section at p. 8.

22. See, for example, the Part 15 Coalition at p. 4; the Section at pp. 9-10.



Ill. THERE REMAIN FUNDAMENTAL UNRESOLVED TECHNICAL ISSUES AND
DISAGREEMENTS AMONG WIDE-AREA AVM/LMS INTERESTS THAT
REQUIRE RESOLUTION IN AN INDUSTRY STANDARDS FORUM

15. MobileVision, Pinpoint, SBMS, and Teletrac represent the wide-area
AVM/LMS interests. Their systems are intended for vehicle location over a wide
area. Each evidently has developed a different technological solution and
therefore supports a band plan and operating rules that favor its own technology,
at the expense of the others. In its comments, each concentrates on a number of
issues that are fundamental to the operation of its system, such as the optimum
bandwidth, the need for “housekeeping functions,” the need for a wideband
forward link, the feasibility of two or more different systems time-sharing a single
band, and the specific frequency band(s) that should be designated for wide-area
systems. It is evident at this point that their debate over such issues could
continue ad infinitum in the context of the Commission’s review and comment
process without significant progress being made. The Section does not believe
that such a continuation would be in the public interest, nor is it a worthwhile use
of the Commission’s and the Industry’s resources.

16. Untii some of these issues are conclusively resolved, however, the
Commission will not have an adequate factual basis upon which to make a sound
decision. Therefore, the Commission should encourage the wide-area AVM/LMS
proponents to seek a forum in which the necessary technical debates and
engineering groundwork can proceed on a cooperative basis, with the objective of
developing recommendations for a band plan and a set of FCC rules to govern the
operation of wide-area AVM/LMS systems.

17. It also is clear that with the current diversity of technical solutions proposed
by the wide-area AVM/LMS interests, there is little or no hope of achieving the
level of system compatibility needed to support interoperability (i.e., to allow
“roaming”) and the scale economies necessary to minimize system component
costs and allow the market to expand to its maximum potential. If AVM/LMS
systems and services are to form a part of the National Information Infrastructure
(“NII”) and are necessary support IVHS services, then interoperability becomes a
key concern. The wide-area AVM/LMS interests therefore should work together to
develop industry standards in much the same way as does the cellular industry.
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18. As a part of this cooperative effort, work such as that described in the
“Interim Progress Report” from the Mobile and Portable Radio Research Group at
Virginia Tech (“the Virginia Tech report”)23 should continue in parallel. Such
fundamental investigation at a technical level is necessary to resolve such issues
as the benefits of increasing the bandwidth of wide-area AVM/LMS systems
beyond 4 MHz in a multipath environment. Without it, the knowledge base
necessary for the Commission to formulate an appropriate set of rules is
incomplete.

IV. CONCLUSION

19. There are two firm conclusions that can be drawn from the record associated
with this proceeding to date: (1) wide-area AVM/LMS systems cannot tolerate the
interference that they would sustain from the Part 15 devices that are becoming
increasingly common in the 802-928 MHz band, and (2) the dispute among wide-
area AVM/LMS interests with respect to the band plan and operating rules cannot
be resolved within the context of the Commission’s Notice and Comment process.
Since resolution of the heretofore unresolved technical issues is a prerequisite to a
rational Rule Making, the Commission should encourage the wide-area AVM/LMS
interests to work together cooperatively in the appropriate industry forum to
develop recommendations for FCC rules as well as industry standards that will
promote system compatibility and interoperability. This would appear to be of
substantial benefit if AVM/LMS systems are to support IVHS services and the
National Information Infrastructure. Moreover, if the Commission concludes that
the availability of wide-area AVM/LMS of the type proposed by MobileVision,
Pinpoint, SBMS, and Teletrac is in the public interest, it should begin the process
of identifying a suitable block of clear spectrum to allocate to these services. The
spectrum recently identified by NTIA for reallocation to the private sector appears
to include some promising candidates.

23. Provided by SBMS as an attachment to its February 2, 1994 Ex Parte letter,
entitled “Capacity and Interference Resistance of Spread-Spectrum Automatic
Vehicle Monitoring Systems in the 902-928 MHz ISM Band,” by Rick Cameron
and Brian D. Woerner, Mobile and Portable Radio Research Group, Bradley
Department of Electrical Engineering, Virginia Tech, January 14, 1994.
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20. The Section therefore urges the Commission to terminate this proceeding
and “grandfather” existing AVM systems, allowing their continued operation under
the current rules on an interim basis, while taking steps to identify spectrum for
wide-area AVM/LMS, and encouraging cooperative work toward industry
standards and recommendations for appropriate FCC rules. During this process,
a moratorium should be imposed on the construction of new equipment and the
granting of new licenses for wide-area AVM/LMS systems.
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Great Neck, NY 11021

Henrietta Wright

Goldberg, Godles, Wiener &
Wright

1229 Nineteenth Street, NW

Washington, D.C. 10036

David L. Hill

O'Connor & Hannan

1919 Pennsylvania Ave., NW
Suite 800

Washington, D.C. 10006

George Y. Wheeler

Koteen & Naftalin

1150 Connecticut Ave., NW
Suite 1000

Washington, D.C. 10036

Hunter O. Wagpner, Jr.

General Manager

Greater New Orleans
Expressway Commission

P.O. Box 7656

Metarie, Louisiana 70010

Gary M. Epstein

Latham & Watkins

1001 Pennsylvania Ave., NW
Washington, D.C. 10004

Allen R. Adler

Cohn and Marks

1333 New Hampshire Ave., NW
Suite 600

Washington, D.C. 20036

Neil D. Schuster

Executive Director

International Bridge, Tunnel and
Turnpike Association

2120 :L Street, NW, Suite 305

Washington, DC 20037

William J. Kaiser
48025 Fremont Blvd.
Fremont, CA 94538

Audrey P. Rasmussen
O'Connor & Hannan

1919 Pennsylvania Ave., NW
Suite 800

Washington, D.C. 10006

Allan R. McKinnon, Chairman
Massachusetts Turnpike Authority
State Transportation Building

10 Park Plaza, Suite 5170

Boston, MA 02116

Michael T. Helm
Rt. 5 Box 188
Lubbock, Texas 79407

Raymond R. Grochowski
Latham & Watkins

1001 Pennsylvania Ave., NW
Washington, D.C. 10004

Roy R. Russo

Cohn and Marks

1333 New Hampshire Ave., NW
Suite 600

Washington, D.C. 20036

Robert B. Kelly

Kelly, Hunter, Mow & Povich
1133 Connecticut Ave., NW
Washington, DC 10036

Lawrence J. Movshin

Wilkinson, Barker, Knauer &
Quinn

1735 New York Avenue, NW

Washington, D.C. 20006

Ronald F. Cunningham

Vice President,

Transportation Systems and Serv.
Lockheed IMS

Glenpoite Center East

Teaneck, NJ 07666

Judd P. Tattershall

Matson Navigation Company, Inc.
333 Market Street

San Fracisco, CA 94120



Henry M. Rivera

Ginsburg, Feldman & Bress
1250 Connecticut Ave., NW
Washington, D.C. 10036

John J. McDonnell

Reed Smith Shaw & McClay
1200 18th Street, NW
Washington, D.C. 10036

Alan S. Tilles

Meyer, Faller, Wiesman, and
Rosenburg

4400 Jennifer Street, NW

Suite 380

Washington, D.C. 20015

Stephen R. Bell

Squire, Sanders & Dempsey
1201 Pennsylvania Ave., NW
P.O. Box 407

Washington, D.C. 10044

Stanley M. Gorinson

Preston Gates Elis & Rouvelas
Meeds

Suite 500

1735 New York Ave, NW

Washington, D.C. 20006-4759

David H. Phillips and

Ruth E. Phillips

2901 Accokeek Road, West
Accokeek, MD 20607-9645

James E. Dustan

Haley, Bader & Potts
Suite 900

4350 North Fairfax Drive
Arlington, VA 22203-1633

Larry S. Soloman

Ginsburg, Feldman & Bress
1250 Connecticut Ave., NW
Washington, D.C. 10036

Matthew J. Harthun

Reed Smith Shaw & McClay
1200 18th Street, NW
Washington, D.C. 10036

Terry J. Romine

Meyer, Faller, Wiesman, and
Rosenburg

4400 Jennifer Street, NW

Suite 380

Washington, D.C. 20015

Albert H. Kramer

Keck, Mahin & Cate

1201 New York Ave., NW
Penthouse Suite
Washington, D.C. 10005

John Longstreth

Preston Gates Elis & Rouvelas
Meeds

Suite 500

1735 New York Ave, NW

Washington, D.C. 20006-4759

John L. Bartlett

Wiley, Rein & Fielding
1776 K Street, NW
Washington, D.C. 20006

Susan H. Rosenau

Haley, Bader & Potts
Suite 900

4350 North Fairfax Drive
Arlington, VA 22203-1633

Marnie K. Sarver

Reed Smith Shaw & McClay
1200 18th Street, NW
Washington, D.C. 10036

David W. Weisman

Meyer, Faller, Wiesman, and
Rosenburg

4400 Jennifer Street, NW

Suite 380

Washington, D.C. 20015

David Schlotterbeck
Executive Vice President
Nellcor Incorporated
25495 Whitesell Street
Hayward, CA 94545

Robert R. Aldrich

Keck, Mahin & Cate

1201 New York Ave., NW
Penthouse Suite
Washington, D.C. 10005

Jack T. Taylor
9215 Rancho Drive
Elk Grove, CA 94624

Aliza Katz

Wiley, Rein & Fielding
1776 K Street, NW
Washington, D.C. 20006

Robert L. Borchardt, President
Recoton Corporation

2950 Lake Emma Road

Lake Mary, FL 32746



Howard W. Reynolds
4614 Aspen Hill Ct.
Rockville, MD 20853

Gerald J. Rose
524 N. Quaker Lane
Alexandria, VA 22304

Warren G. Lavey

Skadden, Arps, Slate, Meagher &
Flom

333 West Wacker Drive

Chicago, Illinois 60606

Henry M. Rivera

Ginsburg, Feldman and Bress
1250 Connecticut Ave., NW
Suite 800

Washington, D.C. 20036

Judith L. Young

Attorney

Southern California Gas Company
555 West Fifth Street

Los Angeles, CA 90013-1011

Wayne Watts

Vice President-General Attorney
Southwestern Bell Mobile Systems
17330 Preston Road, Suite 100A
Dallas, TX 75252

Debra A. Perelman
Corporate Counsel
Telxon Corporation
3330 W. Market Street
Akron, OH 44313

Jeffery L. Ritter
6959 Hovenkamp
Fort Worth, TX 76118

Robert H. Schwaninger, Jr.
Brown and Schwaninger
1835 K Street, NW

Suite 650

Washington, D.C. 20006

James M. Fink

Skadden, Arps, Slate, Meagher &
Flom

333 West Wacker Drive

Chicago, Illinois 60606

Larry S. Solomon

Ginsburg, Feldman and Bress
1250 Connecticut Ave., NW
Suite 800

Washington, D.C. 20036

Louis Gurman

Gurman, Kurtis, Blask &
Freedman

1400 Sixteeth Street, NW

Washington, D.C. 20036

Bruce B. Stwertnik
6868 San Bernardo Cir.
Buena Park, CA 90620

Yosse Atsmon, General Manager

Tadiran Communications Systems
Division

26 Hashoftim Street

P.O. Box 267.58

Holon, ISRAEL

Timothy Stoffel
Secretary

Rochester VHF Group
P.O. Box 92122
Rochester, NY 14692

J.R. Beyster

Chairman & CEO

Science Applications International
Corporation

1241 Cave Street

LaJolla, CA 92037

William P.N. Smith
P.O. Box 438
North Reading, MA 01864

Gordon Schlesinger

Radio Communications
Coordinator

Southern California Gas Company

555 West Fifth Street

Los Angeles, CA 90013-1011

Robert L. Hoggarth

Gurman, Kurtis, Blask &
Freedman

1400 Sixteeth Street, NW

Washington, D.C. 20036

Peter Tannenwald

Arent, Fox, Kintner, Plotkin
&Kahn

1050 Connecticut Ave., NW

Washington, D.C. 10036-5339

Catherine Wang
Swindler & Berlin

3000 K Street, NW
Suite 300

Washington, D.C. 20007



Andrew D. Lipman
Swindler & Berlin

3000 K Street, NW
Suite 300

Washington, D.C. 20007

Jon Nelson

Vice President of Engineering
Uniplex Corporation

2905 Country Drive

St. Paul, MN 55117

Supervisor Vehicle Operations
U.S. Postal Service

Processing and Distribution Center
433 W. Van Buren St.

Chicago, IL 60607-9997

Wray C. Hiser

Deputy General Counsel
Thomson Consumer Electronics
6225 Running Ridge Raod
Syracuse, NY 13212

Thomas J. Tiderington

U.S. Dept. of Justice; DEA
Fort Lauderdale District Ofc.
1475 West Cypress Creek Rd.
Suite 301

Fort Lauderdale, FL 33309

Jeffery L. Sheldon

Utilities Telecomm. Council
1140 Connecticut Avenue, NW
Suite 1140

Washington, D.C. 20036

James R. Haynes

Chief Engineer

Uniden America Corporation
8707 North by Northeast Blvd.
Fishers, Indiana 46038

Rosalind A. Knapp

Deputy General Counsel
Department of Transporation
400 Seventh Street
Washington, D.C. 20590

Jay Padgett

AT&T Bell Labs

Room 4J626

Crawford Corners Road
Holmdel, NJ 07733-3030



